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With the rapid development of computer vision technology nowadays, 
automatic target recognition is playing a more important role in industry, 
entertainment, military realm and many other fields. Being a part of automatic 
target recognition technology, extraction and recognition technique for building 
target is significant for applications such as city statistics, reconstruction of 3D 
maps and steering control system. However, there are still many unresolved 
problems in extraction and recognition of buildings, which make researches in 
this area challenging and rewarding. 
Effective detection and extraction of possible building areas in the images is 
very important for the building recognition system. It helps to reduce the 
searching area and improve the precision of recognition. However, the influence 
of weather, illumination, building density and many other factors have made 
extraction a quite difficult task. In this paper we introduce the research on the 
detection and extraction of buildings from monocular images. 
In building detection, our approach uses multi-resolution analysis and lifting 
scheme of wavelet transform to form a processing architecture. It is capable of 
removing noise effect and speeding the whole process. In the step of image 
preprocessing, we first analyze existing contrast extending methods and then 
describe our method of improvement. After this step, we extract the desired edges 
more effectively by using Sobel edge detector as well as a serial of processes, 
containing edge thinning, gap filling and trivial edge removal. Moreover, on the 
hypothesis that images are upright, we propose a building detection and 
extraction method based on straight edge grouping technique. 
We also apply the visual attention mechanism to the problem of building 
detection. According to the detail studies of building images, we improve the 














making them more appropriate for building detection task. 
 
















第一章 绪论 ......................................................................................1 
1.1 引言 ........................................................................................................ 1 
1.2 建筑目标识别的研究背景与研究内容................................................ 1 
1.3 本文主要研究内容 ................................................................................ 3 
第二章 建筑目标识别的研究现状与相关技术 ..............................5 
2.1 引言 ........................................................................................................ 5 
2.2 国内研究现状 ........................................................................................ 5 
2.3 国外研究现状 ........................................................................................ 6 
2.4 主要技术难点 ........................................................................................ 9 
2.5 建筑目标识别系统的构成 .................................................................. 10 
2.6 小结 ...................................................................................................... 12 
第三章 基于竖直线特征的建筑物区域检测与分割 ....................13 
3.1 引言 ...................................................................................................... 13 
3.2 多分辨率分析 ...................................................................................... 13 
3.2.1 图像金字塔 ................................................................................ 14 
3.2.2 小波变换 .................................................................................... 15 
3.2.3 小波变换的提升格式 ................................................................ 18 
3.2.4 多分辨率分析在建筑物区域检测中的应用 ............................ 20 
3.3 图像预处理 .......................................................................................... 22 
3.3.1 对比度展宽 ................................................................................ 22 
3.3.2 实验结果 .................................................................................... 24 
3.4 边缘提取和竖直线提取 ...................................................................... 25 
3.4.1 基于 Sobel 算子的边缘提取 ..................................................... 25 
3.4.2 竖直线提取 ................................................................................ 28 
3.4.3 实验结果 .................................................................................... 28 
3.5 边缘后处理 .......................................................................................... 30 
3.5.1 断线修补 ..................................................................................... 31 
3.5.2 小线段剔除 ................................................................................ 33 
3.5.3 实验结果 .................................................................................... 34 
3.6 竖直线分组与建筑物分割 .................................................................. 36 
3.6.1 分组时空间位置关系的计算 .................................................... 37 
3.6.2 分组算法 .................................................................................... 40 
3.6.3 分组合并与筛选 ........................................................................ 41 















3.7 小结 ...................................................................................................... 46 
第四章 基于视觉注意力机制的建筑物区域检测 ........................49 
4.1 引言 ...................................................................................................... 49 
4.2 视觉显著性模型 .................................................................................. 49 
4.3 显著性建筑物区域检测 ...................................................................... 52 
4.3.1 特征提取 .................................................................................... 52 
4.3.2 显著图合成 ................................................................................ 54 
4.3.3 实验结果 .................................................................................... 56 
4.4 小结 ...................................................................................................... 58 
第五章 结束语 ................................................................................59 
5.1 主要研究工作总结 .............................................................................. 59 


























































































































































































于数据的多模式分析来推导建筑物 2D 和 3D 模型的方法渐渐流行起来。美
国卡内基梅隆大学的 Mapslab 小组，南加州大学的计算机视觉小组，马萨诸
塞州大学的计算机视觉实验室，德国慕尼黑 University of the Federal Armed 
Force 的 Mayer 领导的小组等实验室都在航拍图像建筑物提取研究领域做了
大量的工作。 
卡内基梅隆的Mapslab小组相继完成了四个建筑物提取的系统：BUILD，



















2. BUILD+SHAVE 系统是一个杂交系统，它包含了 BUILD 系统以及
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